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NOTICE:  When  governaer.*  or  other  irawings,  speci¬ 
fications  or  other  data  are  used  for  any  purpose 
other  than  lr.  -onnection  with  a  definitely  related 
governor,  it  procurement  operation,  the  U.  S. 
f»ovemne..t  thereby  incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  *he  (Jcveir- 
sent  may  have  f -rnula*  ei,  furnished,  oi  uoy  way 
supplied  *  he  said  drawings,  specifications,  or  other 
lata  is  not  to  be  regaried  by  implication  or  other¬ 
wise  a.  in  any  maimer  licensing  the  holder  or  any 
other  person  or  corporation,  cr  conveying  any  rights 
or  permission  tc  manufacture,  use  or  sell  any 
pater.tei  invention  that  may  in  any  way  be  related 
thereto. 
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iVsijrn  ami  build  a  rroneral-pur|>oso  under¬ 
water  communication  set  compatible  w it h  and 
capable  of  replacing  the  AN  I"tf<-1  sonar  on 
submarine-  and  surface  craft.  The  equipment 
:s  to  eiplal  or  i  \ceed  the  |ierforilui!H'e  of  tile 
underwater  communication  set  pr«  viously  de- 
-  Kt  «  d  ■  NK1. the  eathy-caph  TIMKSTK. 


NKI.  d.-s-.jri-e.i.  i  .  .’.  par’ ;a!i\  tested,  and 
'•■■Pi  •  :  "in  AN  ftp  1  '  \ 1  •  li  yo-ia  rai-i  ,r- 

J-—  ii-rw e’er  .Meat...;  -e'  This 

•  • ;  . . |  :v. • : . •  *h«  pr-  A  ir.  requirements 

a:.-:  ha*  *h«  :•  winy  .ohat.’utn  .»  o\.  r  the 

pr«  *«  ■  ’  -tar.dan:  AN  ftp 

1.  Improved  eft  iciencv  and  greater  ranee 
te*ultinu  from  a  new  tian*ducer  and  asso¬ 
ciated  circuitry. 

2.  Keduced  weight,  sj/e.  power  consump¬ 
tion.  and  heat  dissipation  due  to  the  substi¬ 
tution  of  transistor*  tor  \aeuum  tul*e». 

!.  Simplified  ni  nntenance  l»ecau*e  of  mod¬ 
ular  construction  in  the  electronic  cabinet*. 


1.  t.i\e  the  AN  l  (ft -1 1  Xl>-I  >  an  opera¬ 
tional  I'leet  evaluation. 

2.  I»ratt  specification*  for  a  pilot  order  of 
the  «et  from  a  commercial  vendor. 

•'!.  Clan  for  Iwith  topside  and  l>ottom*id* 
transducer*  on  submarine*  u«im;  the  AN 
lt|t  -1  (  \(.-l  i  sonar. 
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BACKGROUND 


Thr  AN  I'tyt  -l  i  X» M  t  is  completely  cum- 
1-atihlr  with  tin  i'i'i  -I  tit  stamlai'il  AN  ftp '- 
I.  It  is  niuit-  i  tiu  ii-nt.  wi-ijrh'  less.  has  yrrater 
rantrc.  con  me-  less  |«,w.  r.  atul  should  lie 
simpler  t"  mail,  am  than  the  standard  set. 

Tfi'  I.rwa’i*'  •••.nmtiitiica*i,‘!i  »ft>  <i> 
siv'ta  ii  ami  Imilt  l >.\  NKI.  fur  tie  !iath.\  .-cuph 
TKIKSTK  ami  its  w nrk  imat  lanct  iomd  with¬ 
out  fault  ii-irmj.'  tla1  ta  cord  . .  ft  drsccir. 

int"  t  la  i  ha  IN  lift t  I  ii-i  1 1  nil  S'  January  I  '.Mitt 
Tilt  satisfactory  |»  rtiifniaiui  nf  this  svstrtr. 
!••!  IhiShi’is  n  I'.hJI  tn  ivi|iifst  that  NKI. 
undertake 1  iif  1 1*- 'itrn  nt  'imilar  «-tjiii j *ni«-nt  is. 
j >••<•  i;»ll \  adapted  tnr  usi  almanl  •{••«•{ i-m mi in>r 
sul.maritii  s.  The  TlJIKSTK's  underwater 
communication  'i  ts  were  thr  prototypes  tor 
tin-  AN  I  t»  1 1  Xti-l  i. 

ltiiShips  r«-«|iiir«-mt-iit s  fur  tin-  desiirn  were: 
Tin-  now  equipment  must  i«-  aide  tu  equal  nr 
excel  tin-  performance  nf  thr  TKIKSTK  srt : 
it  must  is-  rnm|iatililr  with  existing  commu¬ 
nication  systems .  it  must  !»■  tin  larger  than 
thr  AN  t  '(J<  '-1  :  ami  it  must  In-  u|irratri!  from 
a  rrmntr  control  imx  which  will  lit  into  thr 
spacr  now  occupied  liy  tin-  control  srt  of  th" 
prrsi-nt  stamlai'il  npiipnirnt. 

In  July  l'.ni'J  NKI.  sent  thr  AN  I'tjf  I 
t.\<;-l  i.  which  was  designed  anil  huilt  at  thr 
I  jil  Mira  tore,  to  a  shipyard  for  installation 
alioard  a  sulimariiic.  Thr  srt  mrrts  all  thr 
conditions  srt  forth  liy  I’.uShips.  Hathyscaph 
|tcrsonnel  wrrr  so  imprrssrd  with  its  jier- 
formancr  that  thry  rripirstcd  a  duplicate  srt 
for  us*  on  thr  TIMKSTK  work  I  suit. 


TKIKSTK  cipiipmcni 
prototype  for 

AN 


All  III  SMIIS  require¬ 
ments  met 


COMPARISON  Ift.'SSr’ 


Adxanlaees  in  efficiency.  Tin-  AX  IT)<’-1  (X(!-l)  appears  to  !)<•  more 

»i/e.  power  consumption  -atisfactory  than  the  present  standard  AN 

I'()<-1  because  of  an  unusually  efficient 
transducer,  improved  circuitry,  and  modular 
construction.  The  increase  in  transducer  ef¬ 
ficiency  from  about  15  to  nearly  fid  per  cent 
is  the  reason  the  new  u  »■  :ll  put  more  acous¬ 
tical  eiierjry  (  1-U  watts  instead  of  Gn  watts) 
into  the  water  with  less  electrical  energy 
( 2' it i  watts  instead  of  inn  watts).  Since  ranjfe 
is  related  to  acoustical  power,  the  new  set 
will  communicate  at  greater  ranjres. 

Substituting  the  new  transducer  for  the 
AT  1SGA  l'(JC-l  in  the  AN/l'qC-l  would 
increase  significantly  that  set's  performance. 

The  use  of  transistors  instead  of  vacuum 
tithes  in  the  AN  t'()C-l ( X(i-1 1  hits  reduced 
weijrht,  size,  power,  and  heat  dissipation  re¬ 
quirements.  The  modular  construction  per¬ 
mits  rapid  repair  and  minimizes  down  time. 


AN/UQC-KXG-l) 

WEIGHT 

SPACE 

POWER  REQUIREMENT 

HEAT  DISSIPATION 
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|  1  HI  m 

2IIII  vv 

I’nwi-r  in  Killer 
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I2H  w  (acoustical) 

Power  In  heat  (li  —  ipillinn 

Mill  v. 

)2<i  w 

1 raiwluccr  1  v  pc 

\U'.- 

Piezoelectric  ceramic 

(  airier  lrc<iucnr> 

'  .  1  1  X  7  *i  ; 

s. Us 7a  kc  s 

M;i  jnr  elect ionic  units 

\’:n"i  l!i.  '  -  - 

Transistors 

Tran-niis*inn  modes 
( Sinjili'-sidflmnil 
suppressed  carrier) 

\  i  -ici'  it  1 1- i  i  1  2  c  »  CVS  - 

Voice  ;ind  MM)  c  s  cvv 

Audio  sensitivity  ill  !l  kc  s  - 

Nol  1,1.  nWli  - 

•  ! a  (II)  below  1  microl-ar 

Acoustic  sound  pressure  - 

Not  Known  — 

i>7  db  above  1  micro  bar 
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r  |  i  »oor 


Potter  Supply  Cbitwit 


Remote  Control  l ’nit 


Trjuulucer 


The  AN'  C()C-1  l  X(!-l  I  sonar  consists  of 
three  snhassomlilies :  The  two-drawer  elec¬ 
tronic  caliinet.  the  remote  control  unit,  ami 
the  transit  icer.  The  electronic  cabinet  may 
lie  moved  through  submarine  hatches:  the 
remote  control  unit  occupies  no  more  space 
than  the  Control  Set  of  the  AN  l’QC-1  ;  anil 
the  transducer  is  mounted  on  a  flanjre  with 
a  bolt  circle  that  will  tit  the  fairing  and  bolt 
holes  now  utilized  to  fasten  the  AT  1S(>A 
r'jC-l  (Sonar  Transducer)  to  the  hulls  of 
usinir  vessels. 


AS/l  'QC-H XCi-l )  Remote  Control  Box  installed  aboard  a  submarine 


CONSTRUCTION  ' 


Piezoelectric  ceramic 
transducer  basis  of  im- 
proxed  efficiency 


THf  HI6H-EFFICIENCV  TRANSDUCER 

Piezoelect ric  ceramic  transducers  have  in. 

I ii irt ant  advantages  in  addition  to  their  rel¬ 
atively  high  efficiency.  Perhaps  the  most 
important  is  that  they  do  not  require  the 
polarizing  current  which  is  necessary  to  en¬ 
ergize  the  magnetostrictive  cores  of  the  pres¬ 
ent  standard  units. 

I  hiring  the  preliminary  design  stage  NHL 
learned  that  Bendix-I’acitic  had  designed  a 
piezoelectric  ceramic  transducer  intended  as 
a  possible  replacement  for  the  AT/186A 
UlfC-l.  presently  standard  eijuipment  for  the 
AN  UtfC-l  Sonar  Set. 


BuShips  ordered  the  1’.  S.  Navy  Under¬ 
water  Sound  Reference  laboratory  to  test 
the  instrument.  Prior  to  its  being  shipped 
from  the  west  coast  to  Orlando.  Florida.  NF.L 
performed  calibration  tests  at  its  Sweetwater 
Transducer  Calibration  Facility.  These  tests 
and  those  done  at  the  Underwater  Sound 
Reference  laboratory  showed  that  the  trans¬ 
ducer's  basic  characteristics  merited  incor¬ 
porating  it  into  the  new  set. 


The  transducer  consists  of  two  major  parts. 
The  upper  part  contains  barium  titenate 
ceramic  cylinders,  ami  the  lower  part  is  a 
housing  with  a  matching  transformer.  The 
matching  transformer  is  placed  at  the  trans¬ 
ducer  end  of  the  I  >SS-H  cable  so  that  the  cable 
is  actually  a  low-impedance  line  between  the 
transducer  and  the  cabinet.  Holes  in  the  plate 
between  the  two  compartments  permit  oil  to 
circulate  freely  through  all  interior  parts. 
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Receiving 

Response 


OFEN-CIRCUIT  VOtT- 
AGE  MEASURED  AT 
THE  END  OF  THE 
CAME  SUPPLIED  WITH 
THE  UNIT 


TOT  CUM# NT:  10  MA 
CONSTANT  INRUT  TO 
THE  ENO  OF  THE 
CAME  SUPPLIED  WITH 


FREQUENCY  (KC  S) 


I  'alihrat  ii>n  tests  at  NI'.I.’s  Sw  irt\t  at  it  ChI- 
liii'.ttinn  Station  tin-  Ir.iiinwoi  show  hijrh- 
Uvel  iv  | ioi iso.  All  measurements  win  made 
in  tlio  direction  where  »  !»n  .  Similar  tests 

at  tla  I  'lldel  water  Solllld  Uefcivnce  l.aliora- 
t<»r\  show  that  within  the  t'roi|uoney  ratine 
S  to  ln  "i  he  s  pressures  up  to  1000  psi  do 
not  atfect  the  transducer’s  response.  A  test 
consisting  of  eoolinp  the  unit  to  5  ('  and  then 
plaeiuy  it  .n  li‘»  ('  water  showed  no  changes 
in  sensitivity  as  the  instrument  warmed  up. 


■s* 


Complex 
Impedance 
seriei 
mta-nri  nuut 


FREQUENCY  (KC  S) 


l»cs|M>nse  and  complex  impedance  tests 
of  the  AT  ISO  A  l’<.C-l,  the  present  Fleet 
standard.  comparable  to  those  done  on  this 
transducer  are  not  available. 


10 


REACTANCE  (OHMS) 


The  NK!.  directivity  tests  indicate  t hi' 
transducer  is  omnidirectional  in  the  horizon¬ 
tal  plane  at  '  kc  s.  The  Underwater  Sound 

Ketercnce  Labmatorv  te>ts  show  it  t>»  in* 
omnidirectional  t'rntti  '  t  ■  k.  s  at  n  and 
loon  |,>i. 


Tests  in  thi  vertical  plane  at  S  kc  s  both 
at  NHL  and  ’he  Underwater  Sound  In  ference 
Laboratory  produce  a  lobed  pattern  as  was 
ex | meted.  There  is  no  significant  difference 
l>etw«*en  the  patti  rns  obtained  at  the  two  lab¬ 
oratories  for  the  vertical  plane.  This  includes 
Underwi. ter  Sound  Reference  1-als.ratory  pat¬ 
terns  obtained  usinir  driving  |M>wer  of  15o 
watts  at  1<M»,  and  ItMh*  psi. 
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I  i.imiii/l/rr-Rttcit  ir  f  />./»'/>  uith  MODI  II  S'  Kl  \|OI7:7J 

USE  OF  MODULAR  PLUG-IN  UNITS 

I’luc-in  units  provide  fur  Kxcept  for  a  few  transformers.  filters,  and 

fa>\  maintenance  potentiometers  which  iirc  necessarily  chassis 

mounted,  the  upper  (transmitter-receiver) 
cabinet  uses  modular  pluy-in  construction. 
One  tninsl'ermer  in  the  lower  (power)  cab¬ 
inet  is  also  constructed  in  this  fashion.  These 
pluy-in  modules  are  securely  fastened  down, 
but  can  easily  lie  removed  for  replacement 
with  spare  modules.  Down  time  is  thus  ma¬ 
terially  reduced  and  the  faulty  module.-  ari‘ 
set  aside  for  repair  or  adjustment  at  a  later 
convenient  time.  The  AX  ( X(J-1 )  was 

shipped  with  a  complete  set  of  spare  modules. 


Within  each  module  components  are  ar- 
ranyed  to  conserve  space  and  to  lie  readily 
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accessible.  All  connections  are  made  with  wire 
rather  than  printed  circuits.  F.ach  module  is 
enclosed  within  a  proactive  tax-.  The  volume 
requirements  fur  this  set  were  nut  critical 
an<l  it  is  nut  a>  small  as  it  would  !»•  if  a 
ir  renter  ••tfurt  hail  In-en  made  to  onisru 
space  ami  miniaturize  com|ioneiits. 

When  the  AN  I’tjt  -1  <  X« I- 1 »  is  installed, 
the  remote  i-i int rul  Im>\  is  j»  rmam-nth  con¬ 
nected  to  ship’s  jMiwur.  This  makes  |n*ssible 
instant  ojieration  when  the  ON-OFF  switch  is 
flipiM-d.  Th<-  l>o\  is  located  at  the  'hip’s  con¬ 
trol  outer:  the  electronic  cabinets  are  in¬ 
stalled  at  am  convenient  plat***  u  hi* re  access i *  | old  out  pnge  for  photographs 

hility  for  maintenance  is  available.  of  tmlitidmU  components 
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OPERATION 


HOCIDMK 


Operation  like  that  of  The  operation  of  the  AN  l'(p  '-I  I  X<  >-l  (  is 

standard  AX/l't|4'-l  similar  to  that  of  tin-  AN  L'tJC-l.  The  prin¬ 

cipal  difference  is  that  instead  of  waiting  for 
the  vacuum  tubes  to  warm  up  as  when  usiiur 
tin-  standard  set.  the  AN  I’tJT-l < Xfi-l )  is 
ready  to  transmit  or  receive  as  soon  as  it  is 
turned  on  and  the  "MAIN  POWER"  li/ht 
/lows.  The  transistor  elements  require  no 
warm-up  period. 


All  the  operator  controls  are  on  the  remote 
control  lm\.  After  tlippin/  the  on-off  switch 
to  the  "ON"  position,  the  operator  is  ready 
to  transmit  l»y  pressing  the  push-to-talk 
huttoii  on  the  side  of  the  microphone.  When 
the  transmitter  is  working  projierly.  the 
"TRANSMIT"  lijrht  will  dicker  intermittently 
during  voice  transmission.  Releasing  the 
push-to-talk  hutton  places  the  equipment  in 
the  receive  position. 

To  send  cw  signals  the  to/trle  switch  is 
flip|M-d  to  the  "I  U"'  |Hisition  and  the  key  is 
used  in  place  of  the  microphone.  Keleasint; 
the  key  returns  the  set  to  the  receive  |Hisitiol). 

I'lacin/  the  earphone  jack  into  the  re¬ 
ceptacle  marked  “PHONE"  disconnects  the 
sjs-aker  in  the  remote  control  Isis.  The  dial 
‘‘IIEC.  SENS."  controls  Isith  phone  and 
s|>enkcr  train. 


Should  one  of  the  transistors  in  the  t  tower 
amplifier  fail,  a  li/ht  corres|sindintr  to  the 
faulty  unit  will  /low  on  the  front  |ianel  of 
the  up|ier  electronic  cabinet.  When  this  oc¬ 
curs.  the  |siwer  amplifier  module  is  removed 
and  a  sjiare  module  inserted.  When  time  per- 
mits.  the  appropriate  transistor  is  replaced. 


MINCIPliS 


Thi*  AN  l  tfi-1  iXti-ll.  li k<-  the  present 
Fleet  underwater  telephones.  uses  a  sinjrle- 
sideband  suppressed-carrier  wave  of  K.HH75 
ki*  s.  When  the  unit  is  transmitting.  th“  mi¬ 
crophone  converts  ataiio  signals  within  the 
rau>r<'  :’.«»»»  to  c  s  to  eUvtrical  signals. 

After  passing  through  the  preamplifier,  these 
signals  (nr  cw  pulses  from  the  com  t  s  oscil¬ 
lator!  jru  to  a  low-pass  filter.  The  output  is 
then  fed  to  a  balanced  moilulator  anil  mixed 
with  the  carrier. 


Since  the  circuit  uses  a  balanced  moilulator. 
the  resulting  output  includes  an  upper  side- 
hand  that  is  the  sum  of  the  carrier  wave  and 
the  audio  wave,  and  a  lower  sidetiand  which 
is  the  difference  I »et Ween  these  two  waves. 
The  lower  sidelined  is  filtered  out  with  a 
bandpass  filter  leaving  an  up|ier-sidel>and. 
stippressed-carrier  wave.  After  amplification 
this  sijrnal  drives  the  transducer,  thus  con¬ 
verting  electrical  energy  into  sound  enerjry. 

When  the  set  is  n-ceivinjr.  sound  enerjry 
reaching  the  transducer  is  converted  to  elec¬ 
trical  enerjry  that  is  amplified  and  f«sl  to  a 
bandpass  filter.  This  sijrnal  is  demodulated 
by  lieinjr  mixed  with  the  S.OS75  kc  s  carrier 
wave.  The  output  from  the  Italanced  modu¬ 
lator  includes  the  sum  of  the  carrier  wave 
and  the  n-ceived  sijrnal  waves  as  well  as  the 
difference  lietwccn  the  two  waves.  Ilijrh- 
frequency  components  are  filtered  out  by  a 
low-|«ass  filter  leavinjr  the  audio  wave  which, 
after  |iassinjr  throujrh  the  s|»eaker  amplifier, 
is  fed  to  the  s|s-aker  or  tile  earphones. 

The  AX  l'QC-1 1 XG-1 )  microphone  is  a 
differential  dynamic  unit  with  hijrh  noise 


I  ses  s.lw'.i  kc/s  sinule- 
wideband  suppressed 
carrier 
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cancellat  "ii  ainl  hijrh  articulation  cjualiti**s. 
Signals  t'roni  the  microphone  jro  to  tin-  thivc- 
stajre  i*r« which  has  a  common  emit- 
ter.  common  collector  configuration.  Three 
resistors  and  a  by-pass  capacitor  pr  •  ale  t.asi 
stabilization.  ami  a  tVcilhack  network  estab- 
lishes  jrain  stahilit;. . 

A  iow-pass  lilter  is  useil  to  remove  ali  sig¬ 
nal  components  over  t’.noo  c  s.  The  signal 
then  enters  the  balanced  modulator  where 
it  is  mixed  with  the  tUW*75  kc  s  carrier 
wave.  This  carrier  is  generated  >»y  a  Ifi.lTo 
kc  s  crystal  oscillator  whose  output  passes 
through  a  freipiency  diviiier.*  After  jroinjr 

The  »•*  ii V M I ltll'tl \  ••{  ".Ul’j.bU  *  kc  *  rr>»t»l»  Woul'l 

ft.jik*-  the  'In  I'ler  cirn.it  it.  m  |*r*"lu«-»  j.>n  motirl. 


through  the  hiyrh  bandpass  filter,  which  takes 
out  the  lower  sideband,  the  signal,  now  con- 
si.litijr  of  an  upfier  sideband  suppressed- 
carrier  wave,  jmes  through  the  driver  and 
power  amplifiers  to  the  transducer. 

When  the  transmitter  is  in  thecw  ( key  illy') 
position,  the  preamplifier  is  disconnected  and 
an  you  c  s  crystal  oscillator  is  placed  in  cir¬ 
cuit.  Pressing  the  telegraph  key  starts  a  sig¬ 
nal  from  the  oscillator  to  the  low-pass  filter. 
The  remainder  of  the  circuitry  operates  just 
as  it  does  when  voice  signals  are  transmitted. 
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Do  not  attempt  any  testing,  w 
plied  without  transducer  or 
connected  to  J902  Before  f 
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CAUTION  Do  not  attempt  any  testing,  with  power  ap¬ 
plied,  without  transducer  or  dummy  load 
connected  to  J902  Before  power  can  be 
applied  ?o  equipment,  a  jumper  must  be 
connected  between  pins  B  &  C  on  J902 
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CAUflON  Do  not  attempt  any  testing,  with  power  ap¬ 
plied,  without  transducer  or  dummy  lead 
connected  to  J902.  Before  power  can  be 
applied  to  equipment,  a  jumper  must  be 
connected  between  pins  B  &  C  on  J902. 
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The  jMiwvr  supply  for  th»-  AX 
« X<;-I  i  is  foment ionsil  for  transistorize*  cir¬ 
cuitry.  Kfjrulation  for  th«*  controlled  jmrtions 
of  thv  jM.wvr  supply  is  within  1  percent. 


RECOMMENDATIONS 


Preliminary  leMs 
successful 


I'leet  tests  needed 


FLEET  EVALUATION 

This  i -v | x-i-i iiii-ii tal  sonar  sot  has  boon  tested 
as  extensively  as  j>n «iliict ion  deadlims  would 
liermit.  Since  it  was  mo(le!ed  after  r  com¬ 
munication  >et  used  successfully  on  the 

TKIKSTK,  NKI.  is  confident  that  the  AN'/ 
l'(p'-l  (Xd-li  will  meet  KuShips  require¬ 
ments  lor  performance  liability. 

The  completed  set  was  carefully  bench- 
tested  prior  to  a  dock-side  test  at  NHL  and 
was  operationally  tested  with  the  TRIKSTK 
duriny  a  practice  dive  which  took  the  bathy¬ 
scaph  to  it  depth  of  approximately  H7<Ht  ft. 

Duriny  the  operational  test  with  the 
TKIKSTK.  t  lie  AN  I’QC-l  ( XCI-1 1  was  in¬ 
stalled  on  the  work  boat  and  used  for  auxil¬ 
iary  communication  with  the  bathyscaph, 
which  used  tin  NKI. designed  equipment  that 
had  served  as  it  prototype  for  the  AN  l'QC-1 
lN(M).  The  noise  level  in  the  water  at  the 
time  of  this  test  was  h iyrh .  but  the  experi¬ 
mental  year  maintained  continuous  commu¬ 
nication  with  the  bathyscaph. 

One  of  the  characteristics  vet  to  lie  deter¬ 
mined  is  the  effective  ranye.  Because  this 
ranye  is  a  function  of  many  factors  —  local 
noises,  thermoclines,  vessel’s  speed,  methods 
of  mount  iny — it  would  not  be  possible  to 
rate  the  set  accurately  without  a  relatively 
lony  serv  ice  test  under  a  wide  v  ariety  of  con¬ 
ditions.  If  and  when  there  are  two  sets  built 
to  the  same  specifications,  it  will  be  possiole 
to  obtain  much  more  reliable  information 
than  that  which  could  be  obtained  from  a 
sinyle-sct  test  program. 


While  the  transistors  used  in  this  set  have 
lieell  tested  at  power  \  allies  considerably  over 
their  rated  values,  theii  |a>rformanm  over 
long  periods  and  under  emergency  eonditions 
is  not  known.  The  actual  life  cx|*ftancy  of 
transistors  can  l»-  iletermined  only  through 
actual  service  use.  However,  they  are  ex¬ 
pected  to  last  longer  than  vacuum  t lilies. 


PtOOUCTION  CONMOMATIONS 

The  AN  I'tp  liXil-li  was  designed  for  Drsign««l for contraction 

convenience  in  construction  as  well  as  it:  op-  convenience 

eration.  No  exotic  Com|H>nentS  Were  used,  all 
parts  are  “off-the-shelf”  or  easily  fabricated 
items.  It  is  probable  that  well-qualified  manu¬ 
facturers  could  make  at  least  minor  improve¬ 
ments  in  the  design  and  building  pris-edures. 

Several  manufacturers  are  ca|>abie  id-  pro¬ 
ducing'  this  underwater  communication  set. 

New  electronic  components  and  new  forms 
of  old  components  ap|<ear  almost  daily .  When 
the  specifications  for  a  pilot  order  of  the 
AN  are  written,  they  should 

In*  flexible  enough  so  that  the  vendor  may  u si¬ 
new  coni|MiiM‘nts  which  will  |ierform  as  weii 
or  lietter  than  those  used  in  the  original  de- 
sign.  For  example,  since  the  c\|M-rimental  set 
was  built,  a  new  junto  microfarad  ca|iacitor 
made  in  a  flat  sha|ie  has  ap|iean-d.  I'sing  this 
ca|iacitor  in  place  of  the  round  ones  employ  ed 
would  reduce  the  s|iaec  requirements  of  the 
|siwer  chassis.  The  present  availability  of  an 
8.0X75  kc  s  crystal  oscillator  is  another  case 
in  point. 


a 


lupoid*'  and  Itolionisidt 
transducer*  desirable 


TOPSIDE  AND  BOTTOMS! D«  TtANSOUCCM 

In  submarine  installations  t h«*  transducers 
tor  underwater  communication  sets  are  usu- 
all>  |>!ace«l  on  the  iiottom  of  the  hull  in  order 
that  the  vessel  may  communicate  when  sur¬ 
faced.  However,  hull  interference  from  this 
l>osition  i-  significant  when  the  submarine 
is  rommunicutiny  with  ..  .essei  at  a  lesser 
depth.  Installing  transducers  both  boltomside 
and  topsj,|,-  increases  the  efficiency  and  ranjre 
of  suhniarine  communications.  The  sonar  op¬ 
erator  is  then  aide  to  use  whichever  unit  pro¬ 
duces  t  he  111  St  results. 
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SUMMARY  OF  RECOMMENDATIONS 


1.  (mi*  the  AN  I  ({(’•!( X(i-1 )  an  operational 
Fleet  evaluation  as  soon  as  possible. 


2.  Draft  speeifieat ions  for  the  A.N/T<J('-1 
)  and  award  a  eon  tract  fora  psloi  num¬ 
ber  of  sets  to  a  commercial  vendor.  Allow  the 
manufacturer  to  substitute  newly  available 
components  if  they  are  superior  to  those  used 
in  the  experimental  design. 


Install  both  topside  and  holtomside  trans¬ 
ducers  on  submarines  using  the  AN/l  tJC-l 
(X(i-l). 
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